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Question 1

VA
. _ 1 — . — .
Consider w = Z, where z, 2 + 2\/31 and z, 2 + 2i.

a)

Express w in the form w =a +bi.

[3 marks]
b)
Write the complex numbers z, and z, in the form reie, r=20 —nm<0O6<T

[4 marks]
c)
Express w in the form reie, r=20 —nm<oO6<T

|3 marks]
Question 2
Solve the equation 2 = 271, giving your answers in the form a + bi.

[6 marks]
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Question 3

let z, = 6 cis (%) and z, = 3 Zel(T)

a)

Giving your answers in the form rcis6, find

b)

Write z, and z, in the forma + bi.

c)

Find z, + z, giving your answer in the forma + bi.
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Question 3d

It is given that z, and z, are the complex conjugates of z, and z, respectively.

d)

* *
Find z L and z 5 giving your answer in the form a +bi.

Question 4a

letz1 = 2c15(3)and z,= 2 + 2i.

a)
Express
(i)
z, in the forma + bi
(if)
z, in the form r cis0
b)

Find w =z +z, giving your answer in the form a +bi.
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c)

Find w, =2Zz7Z, giving your answer in the formr cis® .

[3 marks]
d)
Sketch w, and w,ona single Argand diagram.
[2 marks]
Question 5
Itis given that that z. = 2¢'") and z. = 3cis(2%), nez*
is given that that z = 2e and z, = as( B ), nezZ .
a)
Find the value ole z, forn = 3.
[3 marks]
b)
Find the least value of n such that z, 7z, R
|3 marks]
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Question 6

V4
Consider the complex number w = Z—l where z, = 3 —+/3i and z,= 2Cl'S(2—;)
2

a)

Express w in the form r cis6

[S marks]
b)
Sketch z, 2, and w on the Argand diagram below.

Im(z})
= Re(z)

[3 marks]
¢)
Find the smallest positive integer value of n such that w' is a real number.

[2 marks]
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Question 7

Consider the complex numberz = — 1 + \/5

(2)

Express z in the form r cis 6, wherer > 0and — m < 6 < .

[4 marks]
(b)
Find the three roots of the equation 2 =—1 + @ expressing your answers in the form
r cis®, wherer > 0and — Tt < 0 < m.
[4 marks]
Question 8
Consider the equation Z—1= 15, where zeC.
(a)
Find the four distinct roots of the equation, giving your answers in the form a +bi, where a,b €ER.
[4 marks]
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(b)

Represent the roots found in part (a) on the Argand diagram below.

Im(z)

= Re(z)

|2 marks]

(©)

Find the area of the polygon whose vertices are represented by the four roots on the Argand diagram.

[2 marks]
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Question 9

Consider the complex numbers w = 3(cos%) — isin — % andz = 3 — @

(a)

Write w and z in the form r cis©, where r > 0and — 1< 6 < T.

[4 marks]
(b)
Find the modulus and argument of zw.

|2 marks]
(c)
Write down the value of zw.

[2 marks]
Question 10
letz = 12 + 16i, where a, b €R.
a)
Verify that 4+21 and —4—2i are the second roots of z.

[2 marks]
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b)

. . : 2 . :
Hence, or otherwise, find two distinct roots of the equation w + 4w + (1 — 4i) = 0, where w €C. Give

your answer in the form a +bi, where a,b €R.

[4 marks]

Question 11

The complex numbers w .= 3,and w , = 2 — 2i are roots of the cubic equation

w’ + pw2 + gqgw + r = 0, where p, q, r ER.

a)

Write down the third root, w 2 of the equation.

[1 marks]

b)
Find the values of p, qand r.

[4 marks]

c)

Expressw , w, and w, in the form r cis®.

[4 marks]
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